MATERIALS AND METHODS mixtures overseeded in fall reached 75 to 80% fescue and 20 to
Seeding date and seeding rate studies were conducted at used in the seeding date and seeding rate studies, respectively, were mowed at 25 mm and clipping debris was removed before overseeding. Cultivation treatments were coring (CC) once B uffalograss is a low-maintenance, stoloniferous, (single-pass CC) or twice (double-pass CC). Fine-leaved fesperennial warm-season species native to the North cues included 'SR 3100' HF, 'SR 3200' BF, and 'SR 5100' American Great Plains (Wenger, 1943) . Buffalograss has CF. The seeding date study consisted of fall, spring, or split excellent drought resistance and requires minimal mainfall-spring treatments. Treatments were applied on 5 Sept.
tenance (Wenger, 1940; Pozarnsky, 1983 kenberg-Borland and Butler, 1982; Pozarnsky, 1983) . factor to the acceptance of buffalograss as a turfgrass.
Turfs were fertilized at 5 g N m Ϫ2 (16N-11P-10K), immediTemporary overseeding of warm-season turfs with ately after overseeding, and were irrigated three times daily cool-season grasses is common in the southern portions at 6 mm to maintain a moist soil surface for 3 wk after seedof the USA (Foy, 1998; Longer, 1998 (Davis, 1958; Beard, 1973; Johnson, 2003 per square meter. Stand composition was expressed as a pervember using a visual rating scale of 1 to 9, with 1 ϭ poorest, 6 ϭ acceptable, and 9 ϭ best. Turfgrass color was rated monthly, centage of each species based on the shoot density counts. A 1.5 by 2.4 m frame containing 40 grids of 0.09 m 2 was conusing a visual rating scale of 1 to 9, with 1 ϭ straw brown, 6 ϭ light green, and 9 ϭ dark green. Turfgrass green cover structed to fit the treatment plot. The frame was laid on the turf and four plugs were randomly taken from each treatment was rated monthly using a visual rating scale of 0 to 100%, with 0% ϭ no green vegetation and 100% ϭ green vegetation plot. Plugs were returned to their original location after counting and subsequent samples were not taken from those locaover the entire area. Analysis of variance was performed with PROC GLM (SAS tions. Turfgrass quality was rated monthly from April to No- Institute, 1999) and means were separated using Fisher's profor BF and HF, and 58% for CF. These results support tected least significant difference (P Ͻ 0.05). A Hartley's F fall overseeding of fine-leaved fescues as being superior max test (Hartley, 1950) was performed to determine homogeto spring.
neity of variance between the first and second trials in each Among the fall overseedings, HF and CF had higher study.
shoot density values than BF (Table 2 ). Fine fescue composition was highest in May and gradually declined
RESULTS AND DISCUSSION
until September, when it rebounded with the onset of cool temperatures. The decline of fine-leaved fescues
Seeding Date Study
in the summer was likely due to unfavorable growing Data from the first and second trials were combined conditions and increased interference from buffalograss. because the F max test (Hartley, 1950) resulted in acFall overseeded BF had the highest ratings for turfcepting the hypothesis of homogeneity of variance begrass quality and color throughout the study (Fig. 1, 2 ). tween the two trials. There were significant interactions Several factors may have contributed to this result, such for turfgrass color, green cover, and density between years as more consistent appearance in color, texture, and and species or seeding dates on some evaluation dates cover. The blue-green color of BF blended well with (Table 1 ). However, trends were similar for both years the buffalograss cultivar in this study. The BF also conand data were not reported separately. There were sigtributed to better turfgrass color in the mixture during nificant seeding date ϫ species interactions for turfgrass the summer, when HF and CF exhibited more summer quality, color, and green cover and for species shoot stress symptoms than BF. The BF treatment maintained density during this study (Table 1) .
a very dense and attractive weed-free turf. In Utah, Buffalograss overseeded with fine-leaved fescues in
Johnson (2003) reported similar results with BF and the fall produced the best turfgrass quality, darkest green buffalograss mixtures providing the best turfgrass qualcolor, and most green cover when buffalograss was dority and uniformity when compared to CF and creeping mant in late fall and spring (Fig. 1, 2, 3) . Fall overseeding red fescue buffalograss mixtures. In this study, CF overresulted in the highest shoot density values for the fineseeding treatments gave unacceptable quality ratings leaved fescue species and spring seeding resulted in low when buffalograss was dormant. shoot density values (Table 2) . Fine fescue comprised 80%
Fall and spring turfgrass quality and color ratings were of the tillers in the fall and 75% in the fall-spring seeding better than summer (Fig. 1, 2) . Decreases in turfgrass color and green cover were caused by high temperature treatments, while the spring treatment was around 26% stress and brown patch (caused by Rhizoctania solani ings during the summer stress period. Above average soil and air temperatures, and below the 10-yr average Kü hn). Fall overseeded BF maintained acceptable and higher quality ratings than HF and CF, and had less precipitation were observed at the research site during June and July. Turfgrass quality and color ratings imsummer stress and disease pressure than HF and CF. In Maryland, Dernoeden et al. (1998) reported that proved for all treatments once high temperatures subsided and precipitation returned to normal. These results monostands of BF and HF maintained better turfgrass quality in summer than CF or creeping red fescue. Baker indicate that the buffalograss may have been stressed during the higher than normal temperatures and reduced and Jung (1968) and Wehner and Watschke (1981) reported reduced turfgrass quality and green cover for precipitation experienced during this study. Spring overseeding resulted in a poor establishment, cool-season turfgrasses in response to high temperature stress. The combined performance of BF and buffalowhich gave rise to a patch-like turf appearance and weed problems. Spring overseeded HF and BF had the lowest grass appeared to maintain the acceptable quality rat- percentage green cover and the poorest color and qualcolor rating of 6.7. While these observations are not intended to imply statistical significance, the observation ity ratings when buffalograss was dormant (Fig. 1, 2, 3) . certainly supports our contention of enhanced color reThese responses were not as evident in the spring overtention achieved with the BF mixture. The fall and fallseeded CF treatment. This response may have been due spring overseeding treatments maintained green cover to more rapid germination by SR 5100 CF as reported for Ͼ7 mo, while adjacent non-overseeded buffalograss by Lynch (1996) , which may have allowed it to establish was green for only 5 mo. faster than BF and HF. Hard fescue has been reported to have a slow germination and establishment rate when Seeding Rate Study compared to other fine fescues (Brar and Palazzo, 1995) .
There were significant effects of overseeded fescues There were significant interactions for turfgrass color, on turfgrass color retention from October to late May green cover, and density between years and species or (Fig. 2) . Lynch (1996) reported good winter color retenseeding rates on some evaluation dates (Table 3, 4) . tion with BF. Although not a part of the study, the However, trends were similar for both years and data non-overseeded dormant buffalograss turfs growing in were not reported separately. There were no significant adjacent areas were observed to have a visual appearinteractions among treatments for turfgrass quality, ance similar to a color rating of 1.0 in October. At the color, green cover, and species shoot density, but species and seeding rate main effects were significant. same time, the BF treatment in this study had a turfgrass There was a linear response for seeding rate, with uniform appearance diminished in the second year. In Utah, Johnson (2003) found 10 and 20 g m Ϫ2 fine-leaved each increment between 10 and 30 g m Ϫ2 resulting in an increased fine-leaved fescue shoot density (Table 4) , fescue seeding rates in a buffalograss overseeding study resulted in similar species compositions. Watschke and and turfgrass quality (Fig. 4, 5) , color (Fig. 6) , and green cover (Fig. 7) . However, mean separation indicated no Schmidt (1992) reported in a review article that establishment conditions influence seeding rate recommendifferences between the 20 and 30 g m Ϫ2 seeding rate treatments for turfgrass quality, color, and green cover.
dations. There were differences in shoot densities among fineTurfgrass quality, color, and green cover differences diminished for all seeding rates when buffalograss was leaved fescue species (Table 4) . Fine-leaved fescue comprised 77, 81, and 75% of the tillers in CF, HF, and BF actively growing in the summer. The higher seeding rates established better than the 10 g m Ϫ2 treatment. The 10 g treatments when compared over all seeding rates and the growing season. As in the seeding date study, finem Ϫ2 seeding rate resulted in segregation and a patchlike turf appearance during the first year, but this nonleaved fescue composition was highest in May for both BF and HF treatments. The fine-leaved fescue composiCore cultivation treatment impacted species shoot density on three of three dates in the fall trial (Table 3) . tion decreased while buffalograss increased from late spring to midsummer.
The double-pass CC treatment increased fine-leaved fescue in the turfgrass stand by 5% when compared to As in the seeding date study, buffalograss overseeded in the fall trial with BF produced the best turfgrass the single-pass CC treatment (Table 4) . However, the double-pass CC treatment reduced buffalograss shoot quality and darkest green color (Fig. 5, 6 ). No differences in turfgrass green cover were observed between density. The level of CC treatment had an impact on turfgrass color ratings in the fall-seeded trial on two of BF and HF treatments (Fig. 7) . All fine-leaved fescue species improved green cover when buffalograss was dorseven dates (Table 3) . Double-pass CC treatments had better turfgrass color ratings when the buffalograss was mant. Turfgrass green cover varied from around 70% in April, to 95% in July, and to 84% in mid-October.
dormant. Although early attempts to mix warm-and cool-seaSimilar to the seeding date study, green cover was evident for Ͼ7 mo with the fine-leaved fescue-buffalograss son turfgrasses have mostly failed (Davis, 1958; Beard, 1973) , recent development of more aggressive cool-seamixtures compared to 5 mo for buffalograss monostands. 
